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Key ideas

 Estuaries generate variability by interaction of
physical drivers and “geometry as filter” at the
land-water-air interface.

o Geometry filters drivers at a variety of time scales

 Natural tidal creek systems have more complex
land-water-air interfaces.

» More complex geometry begets more variable
scalar gradient response.

 The “why does variability matter?” corollary:

v Native plants/fishes evolved in a more variable
environment.




Variabllity Is stressful!

For example, consider that tides both stress
and favor aguatic versus terrestrial biota.

* Low tide, hot day stresses fish/inverts while
stimulating photosynthesis.

e High tide stresses rooted plants and reduces
gas exchange and light.

 Nevertheless, this is the native species
template.
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What do we mean by “variability?”

e Concentration gradients in space and time
(“Outcomes”).



What do we mean by “variability?”

e Concentration gradients in space and time
(“Outcomes”).

e Space and time: must consider scale
because drivers oscillate and episode at
different scales
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What do we mean by “variability?”

* Drivers of variabllity in time (dC/dt):

Port Chicago Annual Average Salinity
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What do we mean by “variability?”

* Drivers of variabllity in time (dC/dt):

Port Chicago
s = 6.07

Monthly Average Salinity

1996 1997

1998 1999 2000 2001 2002

2003

DRIVERS:

1. Delta Outflow
2. Seasonal clima
3. ENSO Status



What do we mean by “variability?”

* Drivers of variabllity in time (dC/dt):
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What do we mean by “variability?”

* Drivers of variabllity in time (dC/dt):

DRIVERS:

1. Semi-drnl tide
2. Delta outflow
3. Wind

203 4. Bar. pressure



What do we mean by “variability?”

* Drivers of variabllity in time (dC/dt):
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What do we mean by “variability?”

* Drivers of variability in space (dC/dx)

35
P
=
©
N LOW OUTFLOW
Ocean Brackish Fresh

DISPERSION of salt upstream = ADVECTION of salt downstream



The salt balance also depends on

w
ol

Salinity

Ocean Fresh

DISPERSION of salt upstream = ADVECTION of salt downstream



The salt balance also depends on

this shape

w
ol

Salinity

Ocean Brackish Fresh
DISPERSION of salt upstream = ADVECTION of salt downstream



The salt balance also depends on
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Scaling down, geometry really matters
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Tidal Flow ——
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Tidal Flow ——

Residual “Net” Flow ——
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Tidal/Net Flow and Cumulative Volume
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Tidal/Net Flow and Cumulative Volume
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Flow (CFS)
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Consider some variability drivers on
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Variability Drivers: Diel heating/cooling
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Variability Drivers: Mixed semi-diurnal tidal
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Variability Drivers: Tide strength
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Variability Drivers: 335 yr HT Precessmn
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Geometry filter: geomorphic thresholds
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Geometry filter: slough connectivity and
tidal excursion
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Particle tracking experiment:

Strong flood enters from east
for 2 hours — 2PM to 4PM
_Cold (stratified?) water from
Suisun Slough
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Particle tracking experiment:

Strong flood continues — 4PM
to 6PM
~Warm mixed water from west
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Particle tracking experiment:

Strong flood continues — 6PM
to 9PM - high slack tide
_Cold (stratified?) from east
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Hydrogeomorphic variability lost
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Key ideas

Estuaries generate variability by interaction
of physical drivers and “geometry as filter”
at the land-water-air interface.

Geometry filters drivers at all time scales

Natural tidal creek systems have more
complex land-water-air interfaces

More complex geometry begets more
variable gradient response.

The “why does variability matter?” corollary:

v Native plants/fishes evolved in a

more variable environment.



DRERIP Tidal Marsh
Restoration “Outcome”

“Locally provide areas of cool water
refugia for delta smelt.”
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Interface temperature dynamics for this
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Suisun land-water interface characteristic

Initial Condition




Suisun land-water interface characteristic
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Suisun land-water interface characteristic
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Yolo-Cache land-water interface characteristic




Yolo-Cache land-water interface characteristic
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Yolo-Cache land-water interface characteristic
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High frequency variability at First Mallard Branch
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High frequency variability at First Mallard Branch
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High frequency variability at First Mallard Branch
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Total = Advective + Dispersive C ’1I0rophyll Flux
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Total = Advective + Dispersive C ﬂlorophyll Flux
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Total = Advective + Dispersive C qlorophy” Flux
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Total = Advective + Dispersive
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Total = Advective + Dispersive
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Tidal Prism (acft)
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Tidal Prism (acft)
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Connectivity lost:
Tidal creeks systems are now “Lakes”

5 There are
many others...
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